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Abstract of JP200021 6494 

PROBLEM TO BE SOLVED: To obtain a 

semiconductor light emitting element whose 

film thickness can be controlled with high 

accuracy and to obtain its manufacturing 

method. 

SOLUTION: A low-temperature-growth buffer 
layer 2, a GaN layer 3, an n-GaN layer 4, a 
crack preventive layer 5, an n-clad layer 6, an 
active layer 7, a first p-clad layer 8 and a 
second p-clad layer 9 are epitaxially grown 
sequentially on a sapphire substrate 1. The 
first p-clad layer 8 is composed of AI0.1Ga0.9 
N. The second p-clad layer 9 is composed of 
AI0,2Ga0.8N0.9P0.1. By excluding a stripe- 
shaped region on the first p-clad layer 8, the 
second p-clad layer 9 is dry-etched by an 
RIBE method. At this time, since the etch rate 
of the second p-clad layer 9 is large as 
compared with that of the first p-clad layer 8, 
an etching operation can be stopped at the 
first p-clad layer 8. 
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JB2, GaNjg3, n-GaNJg4. 7?y?ffi±m 

8*5 £Vp -m2?7 v K« 9 fcJIfcxe** >"rJU&L 
*S«. P-mi^^^KSSIiAlo.! Ga 0 . 9 N 
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h5-fr«W|l2«II«B«**l, lifter 2 OilcOMIHl 

anjui#»ift8*u fries vwvv vwman 1 

co?5>y KJlWt*T±&*xyf-y73tK**-$-*H 

->A, TA'Sx^AiS.fclM yy^A(0^4< fc fc 1-9 
*«Jifc£k Sr^ti-SI9««2iel8o¥3*«s»5t» 

[it^3S4] mrie^2^5-yh'®«. ■o^m.t 

-f >-i^Acy>4«3:< fc 1 lo&*tjSfl:ft^Sf*(cJ: 

vjj ^cmum-ttz'gffimM-iffi&zix. fr 
'ieransflcofifes i <^>®±fe j:^iiramsia?LihJa±t= 
®2<oii^i£3^ ms*m£M#wxmi<r>MK. 
jt^T^# =3rx <y * y^nmi^tisimm^mmz 

Ci8*«6] #'J<}A. Trt'Sx^Ais.fctf 

•f ^^AffVi^ < fc fc loS-^OSftfti^SSftKJ: 

£0? 5 y KJf jWgjfcSit, flJie® 1(0?7 7 F Jl±fcX 

srapsrt^fnesg 1 9>9 5 y HJitfe j: vua«ssa 

±m±.<,zM2<07 5 -y KffrtftftSti. frfBSSSffljtS 

CiS*3I7] WEUaHLihati, #y>A, 
T/VS xi>A£J:lM VS*> Atftf*ir< fc fc l o£-&tf 



imM9i xnwA* r^sxi>Afeiyf 

>f Vi>?A«0iJ<-$:< fc fc l-o*-&-tf&fl3Bfifi3{s»*K;J: 

O«±fcS2<0Jl*#jaW-$Iigi:, fneS2<7»I£x 
•yi-y^l/Zi. *) X h ? 4 r«t=y^--y^4rst 

sries 2<o;go*Hsu: trttnais 1 <o«fcit* 

119*311 13 *>>3L ^JW. T/^-^AfeJ; 
tf -< hffy}^<. k i> 1 ^S:-t-tfS-ffc!Hj3W«*fc. 

l<0*±fc»2OJi^rtW-*xei;» |iiKS2<0«t 
x-yf-y^teJ: 9^ h 5-f 7"«coBBa«*»)St6lS 

i^di. fjies2<o^«^fc L.-cfjsmio®fcifc 
^t^# =5rx -y ryrmmzirtz w.-m%k*mm m 
k ^mik-th^m^^m^m^-m. 
1 2 j mum i «dju4^ 5 ? hjit* •? . i? 

1 1 l2iS«¥®#:^^^S^^S. 

[B«ai33 MI5182(y)HwWHiLT*'>S. # 

5itSr^8li:-r&fl^B9~l 2«OV^-f*ub»(c|eao 
[|g*«14 3 HiIIBS2cOSi<OW!Bi:LT^>^A 

r;>5 x^ Aflxfrjg v i* 1 1 s w&k -f h mm 9 - 

[0001 ] 

[»Wlt*lMi»»] *5ffiS«. BN (Bft^^ 
X) , GaN (MbJfU^A) , A1N (g-ffcT/PS- 
•>A) t,L<«I nN (mt4>WJ») iJttiiiflfe 
coSJI^IIl-Vffljfi^lSftfflmittt: (JBIT. 

[0002] 
*. 

[00 03] 08, 09*Jj:tXBl OtifBtWjyyyx 
H T«SSr^r « G a A s a^NWfcU-ifg^g 



CO 0 04) £i\ H8*C*f idfcl, GaAsig6 
1±CC, n-GaAs^£&£n--A«y:7rJ16 2, n 
-Al GaAsH^n-^77KB63, Al Ga 
As*»6sSr&attJi6 4, p-AlGaAsfrfe«P 
-»1^7^KJB65. p-AlGaAsH«X7 
J-yf&jkM 6 6±5<J;tfp - A 1 G a A s frt> tth P - 

-» 2 ? 5 >y KJB 6 7 OX >y J: 0 Mv& < «r 

& i d (ix y f- y 7&±M 6 6 <raBrt»<aHR* ft* . 
[0005]^, B9£3jr$\k5fc, Xh^^r^ 
fRH£»Wt p -g!2 ^7yH»67 £KS*JflWO 
x 7 fx 7 fym. *ftteJ:9* x-y^y^ffihli 

i-** x. y ^^»jtS6 6tctev^Tli, p 

-^2^77 KJf 6 7 (ctfr^T Xyfy j/3£Kj&*'h $ V> 
*r#) s x 7 f yy&±M 6 6 TX -/ f-y ^aMfcitt & • 

[000 6] Sfcfc. Ill OlZfftt «fc?(C. l-yf^ 
ffitJf 6 6±te, n-GaAs^^Sn-HSS^ny 

-12^77 K/I67_BC. p-GaAsHWp- 

Jf6 9±tepm®7 0<H&feU GaAsSfi61i0a 
®fcn«87 1 *#***. 

[0007] ±iaco*»*v— -ywHcftv^T s p -m 

a&W<«r*. P-*1^5yK*6 5«0j!W*»/h 

i-<**. p-ai^77 ^mesmm 

[0 0 0 8]±IScO|St*a^V>T^. 

^X 7 f V^tp 1 ^ 7 7 Fl 6 5 ^"CX y f 

9 5 FJB 6 5 <9K£*«iS>OOp -^2^77^6 

[0009] 36*. *&4fctt^tf>*£***¥** 
*fSB% JHWW F«0¥**»i9t?fc UT 
GaN3Mj^&3^FO^ InG 
aN x AlGaNfOGaN^|*il Wffttfl:^ 
WfcScfcT* 1 )* ^XvbX-y^y^fcfHClfctfHS 
rfe*. *<nt&>. GaNl^X7fV/« 

ft. a». RIBE£(^ft>f;fryt:-Ax*y*y^ 
&) ^F5>fx^y^#ffi^£>ft*. 
[00 10] 

[$&^*^LJ:3M-*iia] GaN^m%« 
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b, X.v*yf&jkm<7)1fflblX\±, |(7)GaN» 
fcH8W-*£«iWb*. L*»fe, £OXy*y^fMJB" 

li % flilOGaN^^Jihl&m^LoO^fig^ 

■rarc**^****. xv^v^*?akaoff3Rttr 
*• 

[0011] *«9K)g»fcJL RI?^»mfit»J(fili-6 
[00 12] 

o »& ztiz¥m#m&*T*> x . 
mi<om±icxh : 5<<7yt<om2<7>Miffi&ztis m2 

ft. m2OMtfmi<0MI,zfo*x*Z%x.y*yrt&& 

[0013] *3fflizftt3¥mms&frtizto\ixit. 
m2<7>mtfminmt£&<x**%xy+ytnmzii 
^hmm&*mmz£t)BtfLi*tix^z>c7>x\ m2o 

[0014] »2^Wfc«*^WS**«±. 
$ft. ©lC0^7'yF®Ji^Ah7>f7 o ttO®2^7 

1^77 FJi±fc«miiJSjwas$ft. m2co?7 

»y FJBa^flK 1^77 FJifcifc^T^^ =S:x y *y <7T& 

[0015] &4^»WT(c«v\rii, 

^2C7)^ 7 y H«*« 1^77 K@Wt^T±^ ^X 
t^O-C, ^2^57 KJi^Xy^y^oH^lO 

mtzmz-thzhtwrnt**. *<m&. mtsmv 

I0016]^2^77hm ^'J^A. 7;^x 



*JJ3 JEW yi^Ac^*< £ 1 1 -3**tf»fc*# 
fc«affrr&«*««*»ftfc:J: OW***ir t J: 

jicox y +>#mtam wr^vvm kb^t* % < 

[0017]»2^9vFlis^ y^AT^$- 
^BW:J:!)»it8Wt)J:^. .1 1*52 
<D? y y FBOx y f-y^mK^S 10^97 FJlfctt 
<*r*fcfcfcte, *2co?5yF»#»l£)? 

[0 0 18] »30jra*3«*^f^»3l*Ptt. 

k *> 1 o S*tfSMI»»**#«c J: 9^f£$*t&*»# 
T . * 1 OJB _bte* h 9 -f 7*#^ □» 
**i-*«aiit«35flp«sn. IBPart«DSl*>*± 
feJ:tX«aBajb«±*c*2^Jl3WB*8*i. m^iffiikJf 

#m 1 ojitejt^r** £x "j+ymm^t&m* 

«H^fcJ:9»f«8iifebor** # 
CO 0 1 9] *^c«S^f*^fc^^V^TJi. 

[0020] ^4«(:^^m» : fH 

k fc l o£^M^3R¥3M*fc:J: 9«ASfi«¥«» 

«t, F*±C£-X h r^O^PS^^ 

Jl±*J:ViaBajhJi±«B2^9 y FJftWttM 
#t. ^8$8Amtfmi<OU y F*teflAT***Xy 

[0021] *«W(C«&*W*»3t«TF(C*5V^Ttt. 
^T^i^fcg^ftS^ttteJ: 9«*S*vCVi**> 

[0 0 2 2]«sniiiJKi« **ss.. #y**. r/ws 



) 000-2 16494 (P2000-2 1JL8 



^fflfiE^^rr^gft^*«ft^cfc 9»*»*LTt J: 

Sita^kKriO, SSEEifca^xy^y^atfl^^i 
0*9yF»^*T**<**fcl:ifc, mafflah® 

[00 23] VaiUJIii, ■O'^AT/WSx^g 

c7>x y +vmuam F/itctf/cc*;* < * 

Skkkfc. mgEPlihJi^lO?-7y FJltetfLTfe 

[ 0 0 2 4 3 S& 5 ^Q^ft ^4Vffc«f»TOWU- 

^>«r< k 1 1 o*#tf«^SWHWM£ Jt 9»Ad 
tt&^flcflBtWf^Bt^-CftoT, ffllc0JI<7>_k 
te»2^MMW"*xafc, i20l^x 7 f^ 
J:9^h7-fr*fc^-xy^-rsxakS«i. * 

[00253 *«Bfc«&«at*«fc*JV^I±, ^2C0 
«4>*ffik LTfl510JBfctt^r*S*Xyf-y^G«8E 

i-*e:k#-c§£, ^co^m. itiojfoiHtmiK 

[00 26 3 ^(C. Il<0l«1^77Hra 
9. ^2^®^B2^?^y KST-fc-oTiiV^ 

S 1 7 -y KJI^)lRVSrfi'&r>oft 1^77 
FJfctfcLXl-9-f 7«^S2^9 7 FJItrttMOM 

[0027] ^e^wtffi^^fr^^i^oiSt* 

*<0ifr&< k i> 1 oft^amaMNMMci: 9»*S 

<oiico«^ ttxmi nmizit^x-xz ^x y <y?m 

[00 28]*«BB(Cfli^tt«rJfe*C4JV^Ttt. ^20 
^o««k LTS510«*cJt^r**5SrXy^y^K 

f^OBfc* 1 cOJiTXyf-v^SBeaWPftfcjK Sr 
9. «L<(iXy^>-^^±-r^. Lfc#oT % SI 

fcSd^i-sck*n»jigk^9. m&)9ag^j:tx»v 
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CO 0 3 0] &2<7)M<7M®t LT*** % 
TiV^-^Ixmv^ V*J*? 1 1 1 oSr-i-ti 

t3Jt^T**<*&fctt»fc:. »2<7)«*Wl^)jBto» 
[003 1] S2^tfRtLt^V^A7 
Sox ^ f - y fW&tm 1 ^IWtAT** < 1 1 

[0032] 

{m<?>mi&<o&m] mi. H2&j:tfH3t**ft9ia 
m i <ommnz&itz g a n »^«cp-faH^ «t 

m=mv vVAb^styimzirtz. kit. hi . n 

[003 3] *-$\ HlteaWAdfc* 1f77vfT£« 
l±fc. «St2OOAtf>Al 0 . 5 Ga 0 . 5 N^fe^&ffi 

.13, KJI3^m<0n-GaN/f4. ^S0. Um(7) 
I n 04l Ga fl(9 Nfrfc«r*?5v*BjfcJB5* Etm 
0. 8,uin£>n-A 1 0 , i Ga 0i9 N;&>£>&& n- 
vVm6.t&mO. l^mOIno.i Ga 0i9 Nfr£& 

o.! Ga 0 . 9 Nj&>fe$r£ P -asi??yKB8, *3i:t^ 

fmo. 8jim^p-Al 0i2 Ga 0 . 8 N 0 . 9 P 0 . , j&» 
KJB9*MOCVDlfe (^S^E 

[00343 B2fc5K-*\k3fc* 

Kl 8±<0X h 5 >f TttcrMt&Zm ^Tp-I2^77 

F19*RI BEJ^i9K?4x**v****. x>y 

h7>fr«Op-^2^7vH®9^*$ix^. ^O 
fc*. Al 0 .a Ga u N 0t9 P 0>1 *>^&Sp-352 
?5yK*9M\ Al 0 ., Ga 0 . 9 N*»6fr*p-*1 

k jb 8 cut^rx ? >^ss*^^ <x7fy 

7«y K18^x^f-y^f?ih@k LTiK. 



[0035] H3fc:^-J:3fc. p-»i 

*yF/l8_h£^0. 8jum^)n-GaN^WSn- 
TOU^Dv^JBl 0S?rt*S*. p-S2^77HI19 
±fc<ktfn-S857ny?J8l OJhfc:. KJSo. l/xm 
Op-GaNfr^Sr&p-ii:^? h/f 1 lfcjfcftS* 
p-3V*?MBl lKn-GaNl4i 
to-8HI»Rl BEiacJ: Dx 7 f y/u n-G 
aNJB4*IWl**&. 

[0 0 36] p-3^^Mlllt:ptfi 

1 2*»«U »fflt/£n-GaNJB4±tln«S13 

[0037] ±») J: 5 (1, ^^aWc?^*^^* 
^OB3fc(ri6^*$V^Ttt, P-JS2??y KJI9<0*ffi 
LT p - SB 1 ? 7 *y F JB 8 OWfltett'V't £ X ? 

<r k J: 0 s p - W 

2 9 ? y F/f 9 ox *y ?■ y ^oUSte p-Bl^vFi 

ti&^X. p 1 ^ 7 7 HS 8 <^ISf S:ffi^p - 
*«0tt«. il^^U v^*»Jfc«,ri:*' 

[00 38] p-«2^5yK190tffli:ir 

^77H® 8<03»R(c5SV>i k ^^ST^^ . 

[0039] S4. m5nxr/me^mmm2^>m 

[0040] H4*^-J: t7r>(7iS 
21±t, Alo.6 Ga 0 . 5 N^4>^-&ffia^^77' 
yJ§22. r>-K-TOGaNji2 3. n-GaN!2 
4. In 0 .i Ga 0 , g m^^:h v?&j±M2 5. 
n-Al 0il Ga 0<9 N^4,^rS n-^7^y H^2 6. 
In,., Ga 0 , 9 N*6*&MJtF#p«tBf27* 
P-Alp., Ga 0i9 N*>^>5i:i>p-S|l^^y H«2 
8. i5cfctXn-Al 0 . 2 Ga M N 0 . 9 P 0 . , 
n-mgt7 r n«y^l2 9 tJHWcxt^^^;p«ftS* 
-6. 

[004 1] 05(^rTJ:a^ n-«S/D7 
^ M 2 9 O X h y A 7 W7m& £ R I B E £fc X 9 K 7 
>(x.y^y^£<:fc£J:9. xh7^7DtoiBn»fe 
^-t«>. ClOkS. P-11^77 KJI2 8«>]RVft< 
/h*v^». xy^y^SftS2 7^T'iifi : t^v^ 
•5 tcx y p-^1^77K12 8T5ISI^jl: 

ZitZ^tf&Z. Al 0il Ga 0 . 8 N 0#9 P 0tl 
*^n-Sffiyn«y^a2 9«i:. Al 0(1 Ga 0l9 N*^ 
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^#<x^^y^$ii^fv\ Lfc#-*T„ p-»1 
LX®<. 

[00421 I16fc:*rf <fc?£. *>9-f75R 

FJB2 8±i$J:t/n-tti6 
7*D7^l2 9i(: P -Al 0 . 1 Ga 0 . 9 N^^Sp 
H»2??yFJi3 0*BJ*S*. P-*2*9*FJi 
30±Cp-GaNH^p-3^^ MI3 1 fcjft 
P-ny^^M3 1Hn-GaN 
J§2 4 4^^>-IMWSrRT RR*t:Ji:9l»*U n- 
GaN«2 4tr«fflS«. 

[0 04 3] l±td P m^ 
3 2*#J«U ISSLrt:n-GaN/l24i:Kn®B&3 
3»lW*. 

[0044] ±tBO£ 3 fc. *^0JO^#W-1f3S 
^«BBHtfc*$v^Ttt. n-«8Hray^Ji2 9<0« 
mt LX p - JB 1 9 7 v HiS 2 8 OWBteJfc^T* £ * 

-m^yo y ? Jf 2 9 ox <y f-^oBfc: p - m 1 ? 5 
v F/B 2 8 £x *y *y?®±Mt LX f flffl^S £ 
**. U^ot. P-*Sl?5*F«2 8*>flWfc« 

*>-»n-«t/u* **2 9oBaa^«a»»zik£ 
*<of&m. p-m?7*y NI28 

[0 0 4 5] H7J±*»?B<0«3<OSai5WfcJ:*GaN 

[oo4 6] m^m^-^m^\c^xi±. 113 

cDp-m2^7vF19Ott^0^ InAlNH* 
* P -* 2 7 ? y FJB 9 a MOT t . P-S&2 

;77KJB9a^)I ru A I £J:tfN<D»8l:l; I n 0 . 6 
Al 0 . 4 Nt*S. H7^^*lx-f*JWflto»» 

^awtii. H3o4^UT--«HH^)aijftfcHarrft 

[0047] 

, P-I2 ^ 7 7 H19 aOffli LTp-^1 ^7 7 H 

®s<Dtfm&}t*x±$%^v*y?^tt+zttft 

yy FJB8^BW£«V?-3p-jB2?5y FJB9 aco 

[0 0 48]_bia^li3j:^3^lttWC<i:. P-f& 
29?*vY®9 t 9 a>cr)Wmt\>XP*<£ttftmzm^ 



[0049] 4*3, ±IBB1, »2*$J:t«fP3<?>»»W 
Tli. X7fV/np-S2^7y FJB9. 9a2£ 
lin-fKB^D v^JB3 0 LTA 1 GaNP£ 

fclil nA 1 NfcfflWO**^ COffifct, III &7C 
^kUB, Ga v A \&£X/l n^<kil^< 
***iTvvfi»J:<. Vj@OT3t£LTAs, sb 

m<$&tix^xt>£\\ 

[00 501 mi&zv&sirmmiz&^x* 

?y>y m±m±-lZX h 7>fr«On -S2^7 7 HI 
SJfctfp-m/nv?JB*#j8U n-»2^77K 
JM_h*i <fctf p -Wn y :? JB_B;i n-mi7Jv FJB 
*#*U n-m^7 H/B±WStt«, 
HJB*JJ:^P-3V^^HJitWfcW«LTt>J:v\ 
[00 5 1] 4fc* JJBS1. ff2*fcttff34>gtttH 

[00523 ±IEj»»C«. *«ffl«r*»*b'—y* 
[HfflO«*flrBiBJ] 

[Sll **»0W 1 ^Sfefllfcfclt & G a N&^egft 

[H2 3 *«W^tBl<50^«fc»«GaN*f^ 
u-1f*^^S!Ji*&^3^m2 <a«5$MXiSffiK0T' 

[03 3 *^omiOlli*0lJfcfe««GaN^Sft 

[04 3 *^^2(5O^0iJCi5^GaN^¥^* 

[0 5 3 #§69togS 2 ^BfcM(c*5lt4 G a N%&m& 

IH6] *J6W(0»2<?«et«(Ci5*«GaN3m»ft 
^•«»0«a^**r»3 cO^WX^ffiffiHT' 

[S7 3 *&9toJg 3 <^atWfc;ij*t4 G a N^t^ftc 

[H8]ft3|WGaAsa^^V-i^l^088i^ 
£5jrt1fil 0«^*lXgBrMllT*^. 
[09 3 «3|WGaAs^^«:^— ^^O^Jt^S 

[010] «^C0G a A s m&ftl'-^ : ?<?m&j 

&*9*ii&3cr>mmj:mim®x'b&. 
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1.21 ^7r^r^ffi 8,28 p-Jll^yWi 

6. 26 n-?7'yFi 9, 3 0 p-%295v^m 

7, 2 7 10, 2 9 n-H^n^S 

[01] [02] [H3] 
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